
Journal of Chromatographic Science, Vol. 34, December 1996 

Liquid Chromatography Problem Solving and Troubleshooting 

Question: 

I observe an increase in pressure dur ing a reversed-phase gradient analysis of mod i f i ed protein(s). I assume that 
someth ing is precip i tat ing out o n my c o l u m n or o n m y frit and red isso lv ing later. I a m c o n c e r n e d that this is interfering 
w i th or b ias ing my analys is . Is there a w a y to c lean up m y sample pr ior to analys is so that I don ' t have this pressure 
p rob lem? 

Answer: 

First let me say that I be l ieve your " p r o b l e m " is not a 
p rob lem and that your hypothesis about the observed 
behav io r is incorrect . A more p laus ib le exp lana t ion of the 
descr ibed observat ion is that you are observ ing normal 
behav io r in Η P L C ; the back pressure is propor t iona l to the 
v iscosi ty of the mob i l e phase, and the v iscoc i t y w i l l 
change dur ing the gradient. You must test for this poss ib le 
exp lana t ion before y o u p roceed to hypo thes ize that a 
precipi tate is caus ing the pressure increase. 

To il lustrate the v iscos i ty behavior , refer to Figures 1 
and 2 . Figure 1 is a plot of v iscosi ty versus percent organ ic 
solvent of several different c o m m o n l y used reversed-
phase solvents. No te that m o b i l e phases cons is t ing of 
mixtures of organic solvent and water have higher 
v iscosi ty near the m idd le of their mixture ratio than on 
either end (100% water or 1 0 0 % organ ic solvent). Figure 
2 is an actual pressure prof i le of an H P L C b lank gradient 
run w i th no sample in jected, one for water to methano l 
and one for water to acetoni t r i le . By c o m p a r i n g these two 
f igures, it c a n be seen that the pressure prof i le of the 
gradient is qui te s imi lar to the v iscos i ty versus percent 
organ ic solvent re lat ionship in Figure 1. 

To e luc ida te your s i tuat ion, I suggest that you run a 
b lank gradient and record the rise in pressure (the 
pressure profi le) that occurs dur ing the gradient run. O n c e 
that exper iment is c o m p l e t e d , c o m p a r e that pressure 
prof i le w i th the one ob ta ined w h e n y o u in jected the 
samp le . If the two pressure prof i les are simi lar, 
prec ip i ta t ing of samp le mater ial is not a p rob lem. In other 
words , things are " ch romatog raph ica l l y n o r m a l . " If there 
is a s igni f icant d i f ference in the two prof i les, d rop me a 
note and I w i l l d iscuss that si tuat ion in another art ic le. 

Figure 2. Gradient pressure output (Reprinted from B.A. Bidlingmeyer, 
Practical HPLC Methodology and Applications, J. Wiley & Sons, New 
York, 1993). 

The purpose of Chromatography Problem Solving and Troubleshooting is to have selected experts answer ch roma tog raph i c 
quest ions in any of the var ious separat ion f ie lds ( G C , G C - M S , H P L C , T L C , S F C , H P T L C , o p e n c o l u m n , etc.). If y o u have 
quest ions or p rob lems that y o u w o u l d l ike answered , p lease forward these to the Journal edi tor ia l of f ice w i th al l pert inent 
deta i ls : inst rument opera t ing c o n d i t i o n s , temperatures, pressures, c o l u m n s , suppor t mater ia ls , l i qu id phases, car r ie r gas, 
mob i l e phases, detectors, e x a m p l e chromatograms, etc. In add i t ion , if y o u w o u l d l ike to share your expert ise or expe r i ence in 
the fo rm of a par t i cu la r ques t ion a c c o m p a n i e d by the answer , p lease fo rward to JCS A s s o c i a t e Editor, Chromatography 
Problem Solving and Troubleshooting, P .O . B o x 4 8 3 1 2 , N i l e s , IL 6 0 7 1 4 . A l l ques t i ons /answers are r e v i e w e d to ensu re 
comple teness . The Journal reserves the right not to pub l ish submit ted quest ions/answers. 
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Figure 1. Viscosity as a function of content of aqueous mobile phase. 


